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25-waH 40 met er "Grid -Curre nt -Less Wonder"

tive than ze ro, no actu al powe r is re
quired for grid input power. O f cou rse,
circuitlosses in providing b ias, RF a nd
AF to the grid requ ire a very small ac
tual d riv ing power. Figu re 1 shows the
basic g rid ci rcuit of ,1 GC W. The RF
amplifier g rid is bia sed well pas t cu to ff,
with - ISO vo lts being a suitable value
for common sweep tubes. Ad jus tab le
RF d rive is applied at a level to se t the
desi red carrier out put pow er. Ad jus t
ab le AF drive is app lied to the g rid
resistor , effec tively adding the AFwave
form to the RF wa veform . Note that th e
on ly load for the AF d rive is the g rid
resisto r, which can have a ty pica l va lue
o f 390K ohms. Th is very low AF drive
requirement all ow s a 12AX7 twin tri 
ode to be the co mp lete mod ulat or. Fig .
2 shows the full schema tic o f d 25 wa tt
40 me te r GC W. Th e accomp an y ing
ph o to s hows the com pl et e rig (less
power sup p ly) bu ilt on a 1-3/4 by 10
inch chassis.

Is thi s simp licity ob tai ned w it hout
any ne gative s or co m pltcetto ns? Of

5

co u rse not - there is no free lu nch . How
ever, ha ving built over hal f .1 dozen
GC Ws, I find that the me thod co mp,ln 's
well w ith conve n tional AM rigs. He re
are the th ings tha i req u ire specla l at ten 
tion in a h om e-b rew GCW:

1. The RF d rtve to the final a mp gr-ld
must be smoothly adjust abl e by a panel
co n t ro l. We art' u sed 10 provid in g
"eno ug h plus a littl e more" grid d rive to
a conventiona l class-C am plifie r. The
GC W g rid drive must be se t to ju st the
righ t va lue. How ever, thi s also becomes
the RF o u tput level co n tro l, so w hen
us ing a line ar a m plifie r, yo u can set the
power level with th is co n trol and ne ve r
to uch the output p i ne twork o f till' GC W.

2. SWl'Cp tub es ar e very sensit ive
ampl ifiers, and it is impossible to build
a sta ble GC W a rn p llfic r w ithuu t prnpl'r
neutra liza tio n. Co nventionala mpli fier s
can o fte n avoid neutralization ci rcu its
if ca refu lly shie lded.

3. Th e bias supp ly and th e B+ su p
plies for a ll GC W ci rcu its e xcept the
final plate voltage mu st be Iree o f ex

co n tin ued ned p.ll;e



eArn: ..,,,,,RA_, ,.,. ,,,r
•..., ' . ' ......r ...,..... "" r ... _D.N#r~ 

... _ _ " " "" .. 0

~ "" ",t>.
·TW~£' r",,~· _ ,
. ~<6>r ~'i ; 1 ."V~" "'_"'4

/ :1:::--,1. ...,. ~.."'K"""">IT

ces s ripple . Ripple voltages on any of
these supplies d irectl y mod ula te the
fina l g rid . Since a ll of these curren t
d raws a re small, s imple RC filters can
ad .lp l availa ble power supp lies to the
GCW.

4. Tune-up of a GC W is no t success
full y done by observing final pletc cr r
ren t. 11 is im pera tive to use a peak 
reed ing RFoutpu t meter.The RF drive r
a nd the final ta nk circui ts a re tun ed for
maximum outpu t, bu t the RF a nd AF
drtvc leve ls a nd the final ta nk circui t
toadtn g mu st be st.'! for p ropl'r mod ule 
tion peaks.

5. The GCW req uires ca ref ul selec
tion of the L/ C ratio in the fina l tank
circuit in o rd er to sec ur e full 100 per·
cent modula tion peaks that are 4 times
the carr ier level. In using a pi ne twork
final tank. th e IOdd ing capaci tor setnng
is chos en for ad equate peak ca pability
ra thl'J than output power level, and the
adjustable RF grid drive control is used
to determine output power level.

6. The effici en cy of a GCW final a m
plifie r is typ ically 35 to 40 percent - just
over half thd t of a conventiona l ctass- C
pla te modula ted fina l. However, the
absence of filam ent an d HV pow e r re
quired by a plate modulator makes the
"wal l plug"efficiency very closel y equal.

I have a 100 watt outpu t GC W rig on
75 me ters (p us h-pull· para llel 6DQ5s)
that uses the identica l power supply
co mponents as a 100 w" tt outp ut
plate mod ula ted rig (6146s modu·
lated by 6146s) . The wa ll pl ug can
no t tell th e d ifference. The ph ysical
size and weight d iffe ren ce is cons td
erable. The GCW sounds better - it is
hard to screw up a s ing le 12AX7
modulator!

The circuit di ag ra m of I;il;. 2 has
nothing unus ua l in it . The crys ta l
oscillato r prov ides a trim mer for get
ting FT-243 rocks righ t on frequency.
As shown, it accom mod .-.flos crys tals
ground for 32 pF load. Howeve r, you

ca n acco m modate a vailable crystal s
simply by chan~ing the va lues of CI
and C2, keeping th ei r ratios roughly
equal. The RF driver stage output is
ma de adjustabl e s imply by va rying the
screen voltage with a panel-mount ed
po t. The RF cho kes a re not cr jtlca l in
va lue . No ne of the o the r component
va lues a re cri tical · you ca n use junk
box resistors a standa rd val ue abo ve or
be low thos e shown. Ca paci to r v a l ues
for co upling or by-pass a re Iikt."w iM·no t
critica l.

The circuit shows conventiona l bridge
neut raliza tion of till' fin .l l a mplifi e r. I
found that a convenien t wa y In make
Cnl, the plate co upling neut ra lil.•arion
capacito r, was simply to wind one turn
of ba re wi re arou nd the finaltube glass
envelope, snugging it e nough to stay in
p lace. Placing the wire circle just at the
botto m of th e p ia te struc ture of th e lube
gives m inimum rapacity, and mo ving
it upward lowar d the ce nte r of the p late
structur e g ives gr ea tcrcap,lci ty . Fo r my
particular layou t, .1 fixed value a t Cn 2
of 330 pF provided the needed adjus t
m erit range to achieve neut ra lizdtion.
Othe r layouts ma y req uire Cn2 valu es
between 200 and 500 p F.

I used *1/2 inch" (5/8 ac tua l 0 0 )
PVC pipe as a form for both Ihl' d river
pla te tank (L1 • 28 tu rns close wound

"' ,-... ,.."'ALU I

".. $ ,..~ ... "

"A/,u,.." IJ••
.. ~ IA ' '''~

"' ''' ...n~4<'''- l ~"", ,.,., .~('
m<

~1

6



100 wall output GCW for 15 meters

number 24) a nd the final RF cho ke (L2 
55 tu rn s close wou nd nu mber 30). The
fin a l tank ind uc to r is O&W 305 5
mlni du ctor, 1-1 / 2 inches d iamete r, 11
tu r ns. Its in d ucta nce measures 5.5
microh enries. Any equiva len t inductor
yo u may have wi ll s uffice. Whe n reso
nant a t 7290 kH z a nd adjusted fo r fu ll
mod u lation pea ks, my p i-net work in 
put an d o u tp u t ca paci tors measu re 94
and 170 pF respective ly. Since the out
put po we r level is ad justed primarily
by the RF leve l control, the pi output
capaci tor can be a fixed mica unit ra the r
than the mic a trimmer shown in the
photo. I have used a good qu alit y m ica
trimme r as th e input capaci to r of the pi
net work in a similar GCW prot ot ype a t
the 25 watt leve l, so th is is a possibil ity
if your junk box is bare of ai r va riab les .

Tuning up a new GCW is no t co mpli 
cated . First, remo ve 0+ from the fina l
scree n and plate, a nd appl y B+ to the RF
oscilla to r and d ri ver stag es. With a
nearby receiver, verify the osci lla to r
opera tion wi th the RF level cont rol at

7

m inimum. Then advance the RP lev el
con trol and pea k the RF d rive tan k ci r
cu it on the receiver S-mcter. Return the
RF d rive to ze ro, a nd a pply Im nlscrccn
an d plate vo ltages . A milli ammete r in
the flna l p la te 0+ shou ld s how no cu r
ren t if the -150 vo lt bios supply a nd
circu it a re co rrect. Advance the RFJ rive
to produce 20 to 50 rnA pla te cu rren t,
and tune the fina l ta nk for ma ximu m !{F
outpu t as sho wn by a peak-read ing RF
outpu t meter feeding ,1 d umm y toad .
Now re-peak the RF d riv er tank, a nd
check in th e receiv er for spurious sig
na ls o r squegg ing oscil lation notscs th at
indica te lack of neutraliza tion. Try d if
fe rent se ttings of Cnl 'lnd / or different
va lues for Cn2 until the fina l is p rop
er ly ne ut ra lized , an d sta ble ampl ifica 
tio n is obta ine d . Adva nce the RF d rive
le vel to ob ta in 15 to 25 w a tts
unmodu la ted ca rr ie r ou tp u t. Advance
the AF level co ntrol, spea k in to the mic,
and observe the pea k modu la ted I{ F
output power . Adjust the p i network
o u tpu t capacito r to obta in pea ks of 4

co n tin ued nnl p.l gt'
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The aut ho r's 'Rube Goldb urg' setup consists of a n 18" di al (a pla s tic servl ng t ray>

and a 9" extension sha ft , I ran tests with my I IP-5245 counter. I
Now if I could ge t a d ial on the could easi ly get readi ngs wi thin 250 liz

bandspread tuning that I could read 10 of the cou nter rea dout with the dial and
umes bett er I wo uld be in the ball pa rk. A cal ibration chart At the low end around
Nat ional velvet vernie r 5 to 1 helped. I 3.510 MHz whe re the WIA W frequen cy
tried two of them in tandem but cou ldn' t runs were held, the dia l W.1 S rea lly goo..I.
get the drag right between the two. An I could read it to 100 liz or so. With no
easier W .1Y seemed to be a bigger dial. I breeze blowi ng across the wa rmed up,
boughtan 18 inch plasticserving tray and calibrated SX· tOO, I cou ld get a frequency
mou nted it on the back of 013 inch skirted measurement wi thin 25 parts pl' r million
knob. I mar ked out lOOOd ivisio nsaround on the low end of 80.
the edge by pasting blow ups ofa protruc- Not as good as [ack got 40 ycars .1gO,
tor scale to the outer edge . To get the big bu t a lot close r than I thought was POl'-
dial clear of the front panel cont rols I sible. So either Jack knew somet hing I
used a s -Inch extension shaft and a Rube don't orit was 2par ts per million Ingenu-
Goldbu rgCompanyDelux(Pat Pending) ity a nd 4 parts luck. Any body go t any
shaft support to hold things steady. The bette r ideas on how he di d it? Back in the
photo shows the details of the ha lf vas t fifties when I was a t Jack's home I never
enginee ring project. sa w anything more tha n a Simpson 260.

The first th ing I di d wi th the large dial He wa sn't into do it yourself, an d he
was check repea tab ility. I could hit zero d idn't have a rad io junk box. jack was
beat within 2 d ivisions each time. That is penurious so it would have to ha ve bee n
resett ing with in 50 Hz, not bad . I ran a a low budget operation. ln the mea ntime
new calibration curve be tween 3.5 and 'til somebody comes up with <l be tter
3.7M Hzwith lhe big d ial.Nowmygraph s ugges tion I've pu t the fl'~ ul.lr

said I could read the dial to 25 Hz but the bandspread knob back to conv ert tbe Sx-
big question, how accurate was the dla ! 100 precision frequency meter into the
an d calibration curve? SWL/ ham receiver it ongtnolly was. E.K
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The First CCA National Convention
b y George Mai er, KIGXT
64 S had ow Oa k D r.
Sudbury, MA 01 776
gmai er@ultranet. com

Last October, J.1YMill er , KK51M an d
the Dalla s Posse put on a sho w fo r the
CC A that con on ly be describ ed as out
stand ing. The CCA has been meeting in
one way or an ot he r since Bill Wh eeler,
K0DEW, first called t1w 20M net 10
gemcr in 19M9. Initially, 20M was the
only me e tmg place, bu t a t the 1991 Day.
ton ! lnmven tton , the fir st cy eba 11 meet
ing too k p l,ICC, sta rting a trad ition Ihat
ha s grown in popula rit y ever since.

Than ks 10 Rock we ll-Collins, the CCA
has also had severa l lop notch gel
toge thers in Ct'd <1T Rapid s, comp lete
with tours of the Collins facil ity there .
The Dalla s ev en t h OW e Vl'T, wa s the firs t"

time that the group hosted a true " ....
t iona! co nven tio n w ith inv itations sen t
far and w ide. And co me th ey did .
Tw enty-four sta les we re repres en ted,
and th ree attendees fro m Europe ca rne
as well .

From the opening reception on Th ur s
day even ing, October 15th, to till' Hna l
adjo u rn me n t o n Sund ay mo rning a fte r
b reakfas t, at tendees were consta n tly
en te rta ine d by a we ll-o rchestrated se
rie s of lectures and even ts a imed at
in fo rming them abo u t thei r beloved
Co llins radios, an d at ha ving" goud
tim e in the prott'ss .

Ima gin e what ran th rou gh WA5VVT' s

Som e of the co nve n tio n att end ees, left to right: j .B. j enkins, W5EU; j ay Miller,
KK5IM; George Maier, KtGXTi Jim St itzi nger, WA3C EX and Maury G uz ick,
W5IJGI'. ('lw M!' .'1 Gary Ha lt.tUlJ II, lVA9'\·lZU.
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Joh n Bess, WASVVT, ex p l.ain ing,ll reston lio n techn ique. Ph ot o by G"n"l)wpr"y,
KIGD.

Qohn Bess) mind as he ga ve a lec tu re on
align ing the S-Line d ia l mecha nism,
while Fred Joh nson, the Co llins en g t
nee r that designed it, loo ked on ..... a
little pres sure, Joh n I!I Sa me th ing fo r
Steve Pau tard , WN 41, who gave a grea t
talk o n re bu ild ing the 3UL-1 po wer sup
p ly, w hi le w arren Bruene, W50LY,
lurked in the background . Warren was
involved in developi ng ma ny of the
Coll ins transm itt e r s and
amplifiers ....mo re pressure. Seriously,
the supporl Ihat form er and present
Co llins e mployees have g ive n the CCA
is a gn',l l testamen t 10 Ihe g roup it self,
and theirded ica lio n 10 kevp ing the good
na me of Arthur Collins in Ihe ir mem o
nos, a nd in o u rs.

Ot he r lectu rers Incl ude d Warre n
Br-uen e, W50 LY; j im St l t zin g e r ,
WA3CEX; J.B. Jenkins, W5EU; Butc h
Scha rmu, K0BS; Bud Whitn ey, K7RMT;
Mac McCu llo ug h, W5UPM on a wide
range of su bjects fro m p rewa r Collins
eq uip me nt to how 10 wire your sh ac k
(10 no t melt down with a ll those amps
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flo wing in I!). Thc p re w,u Collins Prv
sun ta tion was g ive n by j B. je nkins,
W5EU, and it included a n excellen t ov er 
vie w of Art Co llins in the early days, by
GMy Ha lverson, WA9MZU. Ha nd s on
a lig nmen t and o p era ti ng tricks we rt'
anther phase o f the p rogram .

Fro m lim e to time, one or Iwo S~'ci,l l

even t s ta tions gol on the ai r from the
convention site . Th e ca ll WOC XX was
opera led fro m the res tored Co llinscnm
mun ication van of Jim Sti tzinger.
WA3CEX, while W5 ROK Wd S operated
from Ihe Mobile Co mmu nica tio ns Ce n
ter of the Dal las A mateu r Rad io Clu b.
The Collins van had a n Sd.ine a nd ,l
KWM -2 on line, while the Mobile Co m
munica tions Ce n te r sported a KWM·
380.

Sa tu rd ay af ter noon wa s ca ndy time.
The troops toured tht' Roc kwel l Co llins
• Gove rn m e n t Sys tems fa ci li ty in
Richardson, as well as so me ve ry im 
p res sive Collins equ ip me nt co llectio ns
owned by JdY M iller , KK5 IM. I.B.
Jenkins, \V5EU. a nd Jenks Garrell ,



K5YNZ. Jenks was kind enough to have a super Texas sty le barbecue Saturda y
e venin g at his Rad io Ran ch for the hun gr y conven tio nee rs, an d boy wa s it tasty.

The new CCA board of directors, inclu ding: John Bess, WA5VVT, Floyd Soo,
W8RD, Jim Stitz.lnger, WA3CEX, and Butch Scha rlau, KODS, led by CC A President
Sandy Melt zer , KW6KW, ar e defin itely going to have th ei r ha nds full trying to
fo llow up this ev ent for 1999.

The ne xt offi cial meet ing is at the Dayton Hamvention . For details on Dayton ,
how 10 join the CCA, or gel on the Collins e-mail re flecto r, chec k ou tthe CC A web
site at: htlp :l lw ww.col linsrad io.o rg. ER

O n di splay at th e convention, left, Ja'y Mille r's, KK5I M, SC-310 Heath IIICollins
spectrum sco pe conversion and on th e righ t But ch Schartau 's, KODS, anl enn a
tune r built in a Coll ins case. Plwt" by Gelle DUI,ery, K JGV .

The J Ol, l p rot o ty pe ow ned by J.B. Je nki ns , WSEU. PI,ot o by Guey Ha/l' a s ,, " ,
WA 9MZU.



The Coll ins Radio Co mpany Co mmu nications Van that has been co mple tely
res to red by its ow ner Jim Sti tzi nger, WA3CEX. This van was used by Culli ns 10
demonstrate Its Am at eur Rad io eq u ipme nt aro und th e co un try. "l lIllo b.1f G~ ry

Ulf/vers lln , WA 9MZU.

Jim Stitzinger, WA3CEX, o perati ng s pe cia l ev ent sta tio n W0iCXX at th e CCA
conven tion fro m insid e h is restored Coll ins van . P/Hllo by Gl"orgt M~ j,'r. I( J GXT.
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Satu rd ay afternoon incl uded a tour o f J.B. Jenkins', WSEU collection

J. B. Jen k in s, W5EU, left , Ga ry Hal verson, WA9M l U, righ t, with W51~U's Co ll ins
30J transmill er. Pho to by W5£U.

J.B's replica of Art Coll in s ' 1926 sta tion . Plrot o b.1I Gary H,,/t'rr$IHl, W A 9MZII .
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J .B's pre-Wolr room . Phut o by G<lry H <l lt'trson, WA9MZU.

o

J.B. Jenkins' garage. I'lro to b.y G<l ry H<lIi,trsoll, WA9hfZU.
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E.H.A. S ho rtwa ve Rece ive r read y to opera te .

the Plextgtas cover over the two Na
tiona I dials.

Th e firs t of man y probl em s no w
reared its ugly head . The letterin g on
the instrument panel was sta mped in to
the soft alumi num . After sand ing the
panel w ith a n elect ric sander the letter
ing was still p lai n ly read ab le. f flipped
the panel over- it wa s on ly faintl y vis 
ible on the reverse side. Lu cky fo r me
the panel wa s la id ou t sy m me trically . If
the le ttering impress ions co u ld be re
moved by lightly sand ing there was no
reason why I could not flip the panel. A
tes t showed the best way to re mo ve the
lettering in dentations was by using a
'ci rcu la r pattern' e ffec t, Th is prob lem
solved, l returned to co ns truction de
tai ls. See end of art icle for instr uctions
on doi ng the poor man's 'engine t u m
ing:"·

Boy, oh boy, a d oub le sh ie lded detec
tor shou ld be the very thing . I d ecid ed
to build the set to cover 15, 20, 40, an d
!:IO. I did not ex pec t too much from the
receiver on 15 meters. That is a bout the
break-point for a regen. Even the o ld
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timers knew su per regene ra tion W.1S

needed on frequenci es higher than 20
MHz.

Th is lat est receiver-s-the four th re
ge nera tive b u ilt in 1998- uscs ap p rox i
ma te ly th e sa me circu its as the p revious
two d ozen or so recei ve rs. I'm su re xome
readers are say ing, "Here we go ilg ain.
Wh y would anyone with an lQ h ig hl'r
tha n a turn ip keep buildi ng the S<1I11e
ci rcu it o ve r a nd over agilin ? Th is '0 1
boy's gott a ha ve big p roblems ."

I am the fir st to agn'e tha t it wou ld
seem that way . Bear wit h me for a few
lines and perhaps I can e >;plain . I dare
a nyone to bu ild two receivers , using
the identica l sc he ma tic, that work ex
acll y the sa me. It was th eoretically pos
si ble to d o so ye.l rs ago when you cou ld
o rder eve ry par t needed from good o ld
All ied Rad io, o r o the r wi-ll s toc ked su p
p ly hou ses. Tod ay, it ju st d on 't work
tha t way. The differences ill receivers is
g reatly inc reased when it becomes nee
l'ssary to build wi th used parts . t' ar ts
with sim ila r elec trica l cha rac te rts fics
may va ry g rea tly in p hys ica l sl ze and
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Th e tro ubl esome doubl e-sh iel ded cage is s how n 10 th e si de o f th e co mpleted
receive r.

wo rk. I ca rr ied it fro m my wo rk bench
over to a tabl e where I had acce ss to a
good antenna .

Whl'n a rand om len g th w ire an tenna
was a tta ched to the li tt le jewel I was
gree ted by some of the most ea r-sha tter
ing, ego defla tin g, irr ita tin g no ises yo u
ever heard . Back to the work bench. The
detecto r was chec ked and rcchecked -c
every th ing was in order. More scree ch
ing and howling . Oh, I co u ld tun e in
sta tions, not many, not very well , a nd
ce rtain ly nothing like I e xpected . Time
goes by-I will spare yo u the details of
the next two week s. With an tenna con
nected my tests were always th e same
-d isa ppoin tin g .

Ou t came th e co ils, ou t ca me the
band swltch, out ca me th e who le beau
tifu l double sh ielded cage. Most o f the
wir ing a lso ca me ou t. I used up two
ro lls o f 'so lder wick .'

A complete rebu ild ing seemed to be
in order. Fo rge t 80 meters-c-It's too da rn
noisy here a ny way . Forget 15 meters,
reg en de tectors fall o ff sharpl y u p the re .
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OK, I'm back to my two favo rite bands
20 an d 40 mete r CWo

Obvious ly, the double shluld ed can
in the ce nte r of the chass is W .I S not s uch
a g rea t idea for a recel ver. I had become
so en g ro ssed with sh ie ld ing tha t l mad e
to o man y co m p ro m is es in d e si gn .
Shieldi ng is a ll importa n t, but it sho u ld
not take p recede nt ov er a wel l d l's igned
parts layout.

A search of my sc ra p a lum in um stoc k
rev ea led a piece la rge eno ug h to cover
the big hole in the cen te r o f the chas
sis-and a few su rro und ing holt's as
we ll. OK , so I don' t ha ve a d ouble
shie lded detec tor, I'm darn su re going
to ha ve a d o ub le th ickne ss chass is- a t
lea st in p laces .

Th is tim e around th e parts were laid
ou t with one th ing in mlnd-c-short lead s.
Short leads betw een the anten na and
trim me r, between the detector tube and
coil, between the volume con tro l and
first au d io, between detector an d re
genera tio n con tro l, a nd lea ds ~(li ng to
the tun ing ca pacitors .

co nti n u..d n.. . t PolK"
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Undersid e of chass is sho ws DTT Prelay in pla ce read y fo r wi ring . For ty rueter cnjl
mad e from B&W s tock is at tac hed di rectty to relay con tac ts .

brass screws-vthcn center d rilled the
wood turning with a 1/ 4' ho le abou t 1"
deep . A short piece of old vo lume con
trol sha ft was glued inside the hole-,
allowi ng eno ug h stick ing ou t the top to
whi ch I attached a large rad io kn ob .
The knob g ives me a good gri p on the
coil an d loo ks O K- just the knob shows
abov e the cabine t lOp . Ca ll it haywire,
call it butchery, ca ll it poor wo r kman 
ship, ca ll it an ything you like-d t works,
irs simple, it's cheap, it's easy, and abo ve
all it is trouble free .

The dial sca les on the generator were
silk-scree ned on to a nice heavy piece of
aluminum . I used pi eces cut from wh itt.'
gumm ed lab els to co ver all unwan ted
numbers. Then I took the dial sca le to a
local copy sho p and had the m do a few
copies g rad ually increasin g the cont ras t
until the paste up be came visible. I used
the highest con tras t that was good a nd
d ean with no tracks of my cov er-up
showing.

The original sca le wa s co vered with
my clean copy-it wa s attach ed a t the
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co rners onl y uslnga di scount s to re g lue
stick. One mu st ho ve a litt h- patience
her e. The se t had 10 be assembled co m
pl ete ly w it h o ne e xception -no
Plexig las co ver over the d i,l l scah-s .
When th e set wa s wo rki ng prope rly. I
ca lib ra ted it aga inst my Ken wood T5
930. Ma rkings on ti ll' SC.1 1l' wert' made
with a sharp poi n ted kit tip pl'll. When
full y ca lib ra ted , th e fron t cover was re
moved and my 'wo rk sheet' d i.l1 sea It'
re moved . Thi s was pl aced under ,1 fre.~h

d ial scale, p laced o n .1 sheet o f g l.155
wi th a ligh t und erne ath, and rub -on
nu mbe rs applied at the propl'r pl.rces.

The Ell A Sho rtwave Rece ive r logo
wa s made o n my co mputer, cu t out, a nd
glued on th e di a l sca le . When .111 work
wa s co mp lete it was ag.l in co pied un til
a perfect specime n was obtained . Ilow
d id I at tach the paper sca le to the uri~i~

na t met al sca le w itho ut dan ge r of ycl
lo wing d ue to a che mic al reaction from
the glue? I made a trip to ou r local
museu m and talk ed to th e yo ung lad y
in cha rge of prese rv ation of p,llwr docu-

co n ti n u ...d m "d p dK"
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high frequency cu rrent. The fo rmer is
simp ler and p roductive of very good
resul ts; the la t ter is the more effective
and , in some cases its results ha ve been
spec tac ular. •

Merely beca use the high ten sio n di s
charge method wa s product ive o f the
most encouraging results in the per·
sona l exp er ience o f th e aut hor thi s
method w ill be d iscussed first of all. It
is not claimed that th is is the r ight or
even th e log ica l me thod ; it sim p ly
"worked" where ot hers fa iled in th e
case o f one ind ivid ual investigato r who
is naturally prejud iced thereby.

The subject under investi gation wa s
II bed o f lettuce, 10 fee t wide by 20 feet
long . This wa s sit uated across a ya rd
and 50 feet fro m the compan ion bed
used for purposes o f co mpa rison . The
two bed s were boxed in w it h lu mb e r
and topsoil wa s taken from the sa rne
load for each; in fact , the cond itio ns
were as nea rly id en tica l as it was pos·
slble to ma ke them. Four posts were set
up at the elec trica l bed, in the co rn ers of
the p lot as shown in Fig . 86, At a di s
tance of 5 fee t from the ground , ten
wires were spa nned from cross-a rms

a ttached to the poles. TIll' wires we re
carefully insula ted with two porcelain
cleats in se ries a t the end of each wire
and a com mo n lead co nnected th e span
of w ires at one end as show n in the
ill us trat ion . A gro u nd co nnection is
made by means of stri ps o f ga lvanizl'd
iro n "ch icken w ire " bu ri ed in the ea rth
benea th the bed. The aerial cond uctor is
brought to a sma ll shed or other shel ter
arranged near the bed under cu ltiva 
tion and in th is shed the h ig h-ten s ion
transfo rmer is placed . The powl'r wi res
from the e lectric lighting d rcui t art' ca r
ried to the tran sformer shed and a switch
is con ven ie ntly p laced bot h a t the shed
and at the po in t w here the wires leave
the house or pole .
CA UTION M UST BE O BSERVE D

The utmost ca re must be used to pre
ve nt the possib ility of p l'Tsons co mi ng
in contact w ith the span o f w ire over th e
bed , o r, indeed with e ither w ire lea vin g
the tr a nsformer secondary, as the volt 
age delivered a t th is poin t wou ld p ro 
duce a d angerous shoc k. To af ford a
sa feg uard in th is particula r. .1 fence
shou ld su rro u nd the p lot a nd ,I co n tac t
be arra nged a t the gate in such a man -

con , in u..d n ext page

Figure 86, sho wing s pa n o f wires to carry th e hi gh ten sion current over a p lot o f
g rou nd in wh ich p la n ts a re to be cu lt ivated,
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joined to the secondary leads a nd the
entire transformer is then placed in
position in a shee t iron container made
oil light . Wires leading fro m the sec
ondary and from the pri ma ry a re
brou ght 10 suitable termi na ls in the top
of the tra nsforme r case . The case is then
filled with transforme r o il un ti l the
transformer is well covered . It is be
lieved thai the d rawings will make th e
d e-tails clear a nd thai further descrip
l ion is unnt"Ccss.;a ry.

II is, o f course, understood tha i the
line wires supplying the a lternati ng
current of sixty cycles a t 110 volts an'
connected wit h the prim ary te rminals
while the seconda ry term inal s de live r a
current at approxima te ly IO,()(X) volts
to the- span of wi res over th e plants to be
cultivated; that is to say, one secondary
wire leads to the ove rhead wires while

the other secondary termina l is con
nected with the ground .
Actu.1 Res ults Obta ined

A mos t interesting re p o r t on
elec trocu lture ex pe rimen ts wa s mad e
recent ly by Mr. T. C. Mart in at a co n
vention of e lectrica l men and from this
report it ma y be deduced tha t, o f a ll the
processes by means of which pl,)nt lift.'
may be stimulated, the one t·mploying
the high frequen cy curren t as its fund a
me ntal principle is the most s uccess ful
by far .

The experiments men tion ed by Mr.
Ma rti n were ca rried out a t Itu- Moraine
Farm, d few miles south of Dayton ,Ohio,
a nd located in the celebra ted Miami
River Valley. The cxpNimenls were
promoted by F. M. Tait, formt-'fly presi
dent of the National Electric Lamp As
socia tion, a nd were in the im mediat e
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Fig ures 87, 88 an d 89. Deta ils of th e h igh po tential Iransfn rm er.

charge of Dr . Herbert G. Dorse y, whos e
work in this line has long been worthy
of no te.

"In preliminary test, accord ing to Mr.
Martin 's report:' says the Philadelphia
Inqu irer, "small plots were marked off
for exposure to different kind s o f elec
trif ication . To Insure that the so il o f o ne
plot was not better than tha t of ano the r,
top ear th was collected , mixed and sifted
and then was laid to the un iform depth
of seven inches over the en tire a rea," To
qu ote furth er:

" In the soil of Plot No.1 was bu ried d

wire sc reen. Over the pl ot was a net
work of w ire, stretched about 15 inches
from the grou nd . Con nec ting the net
work above the ground and the screen
below were seve ra l wire a n tenna. Th e
screen wa s con nec ted to o ne te rm inal of
a Tesla coil a nd Ihenetwo rk to the- o ther .
A transformer st epped a Ito-volt alter
na tin g current up 10 5,000 volts, cha rg
ing a condenser o f tin fo il and g lass
p la tes, which di scharged th rough a p ri 
mary of the coil. About 130 waus we re
operated for an hou r each morning and
evening.
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" Plot No,2 wa s iIlumina led hy a 100
walt tungsten lam p with a ruby bu lb.
Th e light was turned on for three hu u rs
daily beg inning at su ndown, Plo t No ,3
wa s illuminated the sa me way, excep t
tha t a me rcu ry vapor lamp wa s used .
No .4 had no artif icial s timu latio n of
any kind, being in te nd ed as a co mpa ri
so n between electricall y exci ted pl ant
grow th and that o f na tu ra l co nd itio ns,

" In Plot No.5 was buried .1 wi re net
work connected 10 th e termina l of a
IIO-voll di rect cu rren t. The posit ive te r
minal wa s a tt ached to a sma ll sp rin
kling can with a ca rbon electrode in its
center . The can being filled, the water
was su bjected to electrolysis (or se vera l
m inutes. The pl ot was then sp rin kled
from the ca n, the theory bein g thai the
cur ren t m igh t fl ow from the ca n,
through the strea ms o f water to the soil.

" Plots No. 6 and 7 we re s ubd iv id ed
in to fou r individual bOXl'S, tw o fee t
sq ua re, se pa ra ted by porcelain insula
tors and arran ged w ith carbon dec
lrod es at each end . To these electrodes
we re applied both di rect a nd a lterna t
in g cu rren ts.



"After rad ish and lettuce seed had been p lanted and ge rmina tion had N'gun, the
various method s o f el c'CI rifica tion we re tried with ext reme ca re . The result o f the
experiments showed that the p lants in Plot No.1 g rew in eve ry in stanct> fa r more
rapid ly than tho se in the o the r beds a nd more tha n doub le th e normal g rowth as
show n in the un elec trlfied bed ."

The compa ra tiv e result s obtained w ith the va rio us processes may be no ted in the
table which foll ows, and it is in te resting to observe th at the high frequen cy current
from the Tesla co il takes the lea d fro m the stand po in t o f weight o f th e cdtb!c po rtio n
of bo th rad ishes and lettuce grown under it s in fluence;

67.00
6O. iO
9159
6.30
9.41

Plot I
R.d l~hes (ten plants selected a t Tesla

random ): Coil
Tota l pla nt we ight . g rams 265.iO
Edible port ion, gra m s .. . • . ....... 139.50
Edible po r t ion . per ceut . 5U5
Tops a nd leave s, g ra ms 120.50
Top s a nd leaves, per cent . 43..15
Roots. g rams , 9.30
Hoot s. pe r cent... . . . . ... .. . .. . . . 3.50
Lettuce (ten plan t s se lect ed at

random ) ..... .. ... . .•. . .... . . .
Edib le port ion. g ra m s . . •. . . . . . . . .
Edible po rti on. per ce n t .
Roots, g ram s .
Root s, per Ce llI. .

Plot 2
Ruby
Lillht

137.80
57.40
41.65
75.70
54.92
4.iO
3.43

52.60
57.30
89.92

5.30
10.08

Plot J
Mereur y

\ ' apo r
109.50
40.90
37.34
65.90
(,(l. IS

3.20
2.48

56.60
50.20
SR.85

6.30
11.15

P lot ..
Kor·
m.1

180.00
i 9.40
44.11
95.00
52.77
5.60
3.12

46.10
41.80
90.67

4.30
9.33

Plot S
mee.

Srkg.
,8.50
31.00
.19.49
41.50
55.66
6.00
4.85

31.30
28.20
92.10

.1.10
7.99

Wind in g of mesh fil . men l for the Sve tl ana 3C X3000A1 &. 4CX10,OOOC.

Cy ber-Teu r of Sv ell.ln oll V.acuum Tube M.anuf.acl uri ng .
Sve tta ne invites yo u to take a fasc inati ng cyber-to u r o f Sve tlana's tub..• rnanutac

tu ring facili ty in 5t. Pe te rsbu rg, Russia .Go to The Tube Zone at w ww SYt:!I,lOil,com
and cl ick on "Wha t's New " to view a se ries o f phot ogra phs recently I.l \..t'n .11 the
Sveua na plant in 51. Pete rsburg .
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An Improved 2-Tube Regen

by Bob Denn ison. W2H BE
82 Virgi n ia Ave.
Westmont. NJ 08108

Many of the regenerative receivers
built d ur ing th e dec ade before WWII
we re ins p ired by art icles w ritten by
George Grammer whic h appea red in
QST and the ARRL Ha ndboo ks .One se t
thai wa s especi a lly popular a nd widely
copied was the a- tu be TRF set employ
ing a 58 RF, 57 Det and 56 Au di o. This
receiver was described in the Ja nuary
1933 QST. It was a d ifficult set 10 buil d
becau se of its d rum dial , separate RF
and 0,,'( co mpartme n ts and prob lems
associat ed with ga ngi ng the tuning con
d ense rs. Uu t in sp ite o f these p roblems,
cop ies o f this se t sp ra ng up all over
to wn. When I go t my ha m license in
1936 I bough t one o f these se ts for $ 10
and it se rved me well for the ne xt fo u r
yea rs while I was in h igh school.

In t he June 19 34 QST , C ..·o rge
Gramme r se t for th th e " w rit s of the
sim ple z-tube regenerative receive r and
pro vid ed plans for bu ild ing d se t using
a 57 De l a nd 56 Aud io. My dea r fr iend
a nd chi ld hood mento r, Loui s Davis,
W9VVW. buill one o f thes e se ts a nd
used it whil e in hig h schoo l. The o n ly
problem he had wa s tha t h i:; 57 lube
was microphon ic. We foun d most (If
o u r tubes in the tr ash can behind the
PI IILCO store. Remember , th is was
d u ring the depression f l',HS .

WIIICH CIRCU lI? About s ix months
ago, I got the urgt' 10 bu ild an o ld -time
reg ene ra tive receiver to usc in till' AWA
O ld Time 050 Pa rty. After rev iew ing
the Gra mme r articles citl'd above, I de
cided that my set wou ld use .1 57 Det

Fro n t view o f th e au thor's Im p ro ved z-T u be Regen.



R~,u vtew of the z-tube regen, No te the Jon~lJ p lu g on th e I ~ft that con nec ts th e
receiver to the o utboa rd power su p p ly/a ud io amp.

OfT

- 6

arc

Au';JlO

AMP.

Fig.l . T he [ u ne 1934, QST d etecto r circu it.

and 56 audio . The d et ector circu it was 80 me ter coll, the tap was usu.l lly abo ut
to be like that shown in the 193-1 QST one turn fro m the grou nd end . Th e
arti cle shown here in Fig . 1. Regen er a- am ount o f regene ration was con trol led
tion was achieved by coonectmg the by va ry ing th e sc reen voltage . In th l'
det ector's ca thod e loa lap on the co il as Crammer 2-t ub e set, the antenna wa s
is done in the Ha rtl ey oscillato r. On the co nnec ted to the ca thode tap. Thus tht.'
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Flg .2. The Improv ed z-tube regenera tive rece ive r.

lower part o f the coil did double duty CALI BRATED BANDSfREAo.. The
providing bo th antenn a coupling an d 1933 QST set used a 35p F va riab le in
feedback for regenera tion. If yo ur an - parallel wit h th e main lOOpF tun ing
tenna was just rig ht, yo u might be lucky co nde nser, This was a ruthe r POOT ar-
a nd get satis factory results. ra ng cment because it co uld n' t give the

Well, it di d n't work for me. I mov ed desired amount of bandsprcad o n any
the cathod e tap up ' and do wn to no of the ham bands.Th e 1934 setim prov ed
av a il. Screen voltage necessa ry to star t the bandspread syste m by lapp i n~ the
osci lla tion vari ed from 5 to 45 volts. ba nds pread tunin g co nde nser d own on
Afte r several days of utter fru st ra tion, I the co il. Thus a ny desi red ba nd spread
abandoned the ca thode tap ci rcu it an d could he achieved . In the 1934 sci bot h
tr ied the o ld tr usty tickler coil circui t as the bandset and th e bnnd spread ron-
sho wn in Fig.2. I fixed the scree n volt- dens era were lOOpF va riab les. Fra nk
age a t the p referred value of 30 volts by Jones in hi s 1937 RAD IO Ha ndbook
mea ns of zener di odes Dl an d 0 2. Thi s claims that so me selec tivity is lost whe n
so lve d the problem of the scree n vo lt- the tun ing co nde nser is tapped too far
ag e jumping wh en th e detecto r went downon th e coil. To minimize such loss
in to or ou t of oscilla tion. Reg en er atio n we sho uld use a smaller ca paci tor at C t .
is now con tro lled by the th rottle co n- I remov ed a ll but five plat es from C l
denser , C6. Here I used a Hamma rlund converting it to a 35pF va riab le. As
MC-lOOva riable w ith all bu tfi ve pla tes sta ted ea rlier, th is set will be used only
removed to convert it t0 50 pF. Ano ther in the AWA Old Time QSO Part y. I
ben efit o f thi s circu it is that the cathode connected the band spread con dense r
is g rounded which minim izes the dan- to a po int on the coil that resulted in a
gerof bum modulation ofsigna ls due to tuning ra te o f 1 kH z pe r d ial d ivision .
heate r-cathodeleakage. Now the set was Th us whe n the ba ndset d ia l is se t p rop-
wo rking grea t. I had to change the la- crly , the bandsprcad di a l will d irectly
bels on two con trols and d o a lo t of indicate frequencyinkJlz.Thus50 tunes
rewiring but it was worth it. 3550 kH z, 60 tunes 3560 kl lz, e tc.
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Fig.3. rower uni! for the z- tube receiver.

'ig .~ . COI L DATA : Ll c o ns is t s or 2' tur n s o f
No . 2 2E vir e on a I) Inch di ame t er co i l ( orm .
Len gth o r Ll is l~ inches. The b a nd sp rea d t~p

i s a t 10. 7 5 t u r ns ( s ee t e xt ) . Th e tic ~l e r

windlnq ,L2. c o ns is ts o f 5 tu r ns or No . 26£ v ire
c tose - wou nd t /8 Inch be low L l . Ribs o n coil
( or. no t s hown ( or cl a r i t y .

Co~ t tl nl s h~d c o i l wi t h 0 MA X
or l iquid pol ys t y rene co i l dope.

Bo t.t. om l~O
Vie" -;;. 0 3

5 0 0 , 3+ s t

PLAT E C HO KE Bot h o f th e
Grammer sets employed impedance
cou pli ng to the audio stage. The 1933
set used an a udio tra nsf orm er with the
wind ings con nec ted in se ries. Gra mme r
found that his transfo rmer had a reso
nant peak near 1000 Hz w hich was ad 
van tageou s in a Cw receiver. In th...
1934 article, Mr . C ra mme r poin ts o u t
tha t the use o f an audi o transformer
often leads to fringe howl and he rec
omme nds using one of the audio ch okes
especia lly designed fo r cou p li ng a
sere-en grid detecto r to the follow ing
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audio stage. My friend , Louie gave me
o ne of these chokes, a Thc rd a rson T
29C27 1080 H cho ke . If you U S4' a trans
former wi th se ries-connec ted w ind ing s
a nd ex perie nce fringe howl , it can usu
ally be cu red by shu n ling it w ith a resis
to r. Use the hig he st va lue th.lt w ill sto p
th e fr inge ho wl.

TU E AUDIO STAGE u ses " 56 tube
wit h 13 volts ca thode bias . In my re
ceivers I avoid having plai t' voltage o n
the headpho nes for sa fety reasons . f lere,
II acts as a p la te choke when pho nes
are used and it becomes a normal p la te-

ccnrinu..d on p.llge U



Angel Modulation in an 8,000 Ib NATO Wrapper

by Randy Best, WA7CPA
437 E. Ma ryl and Ave.
Phoen ix, AZ 85012
randyb estwh ome.com

UNIMOG: fro m th e G e rma n nam e UN lveru)· MO lo r-Gc r:it. Iurrl ve rsa l motor
eq uipme nt).

Last year I pu rchased my UNIMOG
{ro m Shep, AA7MH, w ho had imported
several o f these ex -army vehicles from
Germa ny and Holland . He hold flo wn
over there to handpick the units him
self.

UNIMOG is a name that stands alone
for one of the best light truck families
ever made. UN IMOGs a re in mili ta ry
a nd civ ilian se rvice a ll over the world;
over 298,779 were produced fro m 1948
through 1993.

Who would have ever guessed tha i
the UNIMOG is some thing like an un 
lntenncnal so n of Henr y Morgentha u?
In 1944 he proposed to tr ansform post-
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wa r Ge rmany in to a n ag r.Hi" n sta te .
Beginning in 1945 many indu stria l
p lants, if not destroyed o r bombed, were
d ism antled and packed inl o rail road
cars for sh ipment abroad to plaCt'S such
as Russ ia , th e Ijnited Kingd o m or
Fran ce.

Faced with th at sit ua tio n Albe rt
Pried nch (fo rmer ch ief l' n);i m'l'r of
Daiml er-Benz's a ircra ft en g tne resea rch
d ivisio n) sta rted in December 1945, de 
ve lop ing a highly specialized ve hicle
for agricu lture. Hts conce p t wa s for a
four-wheel drive, ~If lockin~ d ifferen
tial s, high g ro und clea rance (by rigid
porta l axles }, with power tak e-offs ill



the front a nd rea r, a s ma ll loading plat
form, a d river 's cab for two people, ell
tremely low speed for working in the
fields, and with highway capability for
up to 50 km /h (30 mph). The pro ject
sta rted in a factory at Schw eb isc h
Cmtlnd, in southe rn German y, in the
Gold und Silbcrfabri k Erhand & Soh ne .
The.' compa ny had never before been
involved in mak ing veh icles o r tra ctors.

My UN IMOG wa s manufactured in
1966 and served in the Ge rma n Army.
Other NATO co u ntries like Fra nce,
Switze rland , and Holland used them as
well. The license p late on the fron t
bumper is Dutch . Other models like
troop ca rr tcra / tra nsports a nd fire tru ck
(tank /pu mpl'f) rea r assemblies arc a lso
avail ab le. UN IMOG fir e t ru cks a re
popular with rural fir e department s
sincea pump<'r version co uld a lso drive
a mond o snow blower attachment w ith
an engine driven PTO arrangement.

Accessories: I com ple ted the ve hicular
restora tion with almost l00% complete·
ness.
• tire chains
• ai r hos e to fill tir es fro m the trailer at r
sy stem
• RF ground auger w ith gro und win' fo r
vehicle fra me co nnection
- 3 five -gallon "gerry" ca ns tha t don 't
leak
- 0-28 VDC gasoline generator with
cables
- new 10 pl y tift'S
- cus tom wheel chocks
• side door blackout tent
• full blackout w indow cover s
- convoy light ing syste m
· ga so line hea ter as sem bly . fla me
throwing dea th trap, p retty to look at
only
• Cubic Corporation mine detec to r
don 't ask , ya nev er know!
- 2 chairs mit sea t be lts

"A Boy With His Toy". The a uthor looking out from th e radio op~rating pos ition .
The manual deecrtbes th e rear com pa rt me nt as th e 'rad io box'.

"
co nl inut' d n....1 pag ll'



The Rad io Box
The radio box ha s its own set o f 12

volt ba tteries in senes cha rg ed from the
genera to r in the engine co m pa rtment
o r the z-cycle g round-m ounted ga~

line gene rato r. Th e s ide door has a te nt
assembly to enable nighttime ing res s
a nd egress without lei ling any light out.

The vehicle has a separate pair of
ba tteries in anot her ba tter y co mpart
ment. A vt'ry nice 28 VDC pow e r dtstn
bution sys tem was Intact co mplete with
breakers. Fu lly shoc k mo unted radio
desk s we rt' al so complcte a nd ex treme!y
wel l cons tructed- they have to be to
su p port the GRC-19!

I located enough bits and pieces to
resto re a nd install VRC-l0and GRC -19
radios wi th o riginal shock mounts and
antennas. I a lso located some helmet

radios and tact ica l Ge rma n l<\dios(SEM
52s) curren tly unde r co nstruction for n
meter FM.

Th e project ha s been challeng mg and
fun. After the [anuaey 28 antique mili
lary sho w at th e Arizona Natio nal
Guard Mu seum I plan 10 pa rk tbe bea st
behind a garage and opt' ra teon J8SS 01l
the weekend mo rn ings. Since the T-195
sports a si ng le 4X-150 PA, mod ula ted
bya pai rof 4X-150Ds thl-'unly AM "mud"
req uired was rt'pl,ld ng the "po rk cho p"
carbo n mit with a Motorola mtc de
signed to rep lace carbo n typ es. Tha t
ma de a l lUGEdiffere nce in audioqua l
uy. No series d ro p p ing resis to rs w ere
req u ired . The Mot orola mic ru ns nicdy
on 28VOC. I tr ied baking a nd sh,lking
th e ca rbon e lemen Is 10 no avail-s-may
th ey res t in peace . ER

looking in lo the 'rad tc bo x' with rear d oors o pen

.0



GRC-t9, T-195 tunsmiller, R-392 rece ive r, AM/CM/RTTY

VRC-I0, 38-52 Mhz FM tuns mill t' r!rt'( t' ivt'r , 28 VD C di stributi on p.1nd
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